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(54) NON-INVASIVE ORGANISM MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve analytical accuracy by obtaining an 
excellent optical information from an organism in a non-invasive organism 
measuring instrument. 

SOLUTION: In this non-Invasive organism measuring instrument comprising a base 
6 placed with a site to be examineda cover part to cover the placed site to be 
examineda light source part 1 1 to supply the light to the site to be examinedand a 
light reception part to receive the optical information from the sitethe light source 
part 1 1 is supported by the cover part with a slight degree of freedom so as to be 
closely attached to and appropriately arranged in each site located on the base 6. 
The light source part 1 1 is adapted to each site and appropriately arranged with 
respect to the sites whose shapes are slightly different from each otherand the 
light irradiation loss to the site is reduced. 



CLAIMS 



[Claim(s)] 

[Claim 1]Non-invasion somatometry equipment with which a light source part is 
characterized by coming to carry out movable support at a cover part in non- 
invasion somatometry equipment provided with a pedestal which lays a tested 
parta light source part which supplies light for a laid tested part to a tested part 
with a wrap cover partand a light sensing portion which receives optical 
information from a tested part. 

[Claim 2]The non-invasion somatometry equipment according to claim 1 providing 



a light source part with a light source which emits lightand a pad member which 
becomes the circumference of a light source from an elastic member of non- 
translucency by which annular arrangement is carried outand a pad member's 
contacting a tested partand having a light leakage preventing function to the 
exterior of illuminant light. 

[Claim 3]The non-invasion somatometry equipment according to claim 1 
characterized by coming to comprise the luminescent surface side of a light 
source a transparent member in contact with a tested part. 
[Claim 4]In non-invasion somatometry equipment provided with a pedestal which 
lays a tested parta light source part which supplies light for a laid tested part to a 
tested part with a wrap cover partand a light sensing portion which receives 
optical information from a tested partNon-invasion somatometry equipment being 
constituted and becoming so that a laid tested part may be held in the both ends 
by an attachment component which consists of elastic members. 
[Claim 5]The non-invasion somatometry equipment according to claim 4wherein 
one attachment component is an elastic member which can be pressed by a point 
of a tested part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the non-invasion somatometry 
equipment which irradiates tested partssuch as a fingeranalyzes the optical 
information which acquired and acquired optical information from the tested 
partand acquires biological informationsuch as blood component density. 
[0002] 

[Description of the Prior Art]As this kind of equipmenta human finger is laid in a 
pedestal as a subject of examinationthis is held by a side wall memberit covers by 
a cover partand what irradiates that finger from a light source partand detected 
the transmitted light image by the light sensing portion is known (for examplethe 
[ International-Publication ] WO 99/No. 00053 gazette). 
[0003] 

[Problem to be solved by the invention]In this conventional equipmentthere was a 
request of liking to obtain a highly precise analysis result. It was thought as a 
factor which worsens accuracy that there was the following. 
[0004](1) Incidence to the light sensing portion of an unnecessary light. An 
unnecessary light is the light from other than a fmgerand are the light (stray light) 
which invades into a light sensing portion without passing a finger among the lights 
from a light source partand a light (outdoor daylight) which invades into a light 
sensing portion from external light sources other than a light source part. 
Existence of these unnecessary lights checks acquisition of good optical 
information. 



[0005](2) Instability of a light source position to a finger. Since the form of a 
tested part changes with peopleit producesbut this causes change of the incident 
light quantity to a fingerand checks acquisition of good optical information. There 
is a possibility of causing the problem of the above (1). 

[0006](3) Instability of finger maintenance. It was difficult to always hold to best to 
everybodyand it also had a possibility that it could not hold so that it may be 
suitable for measurement for some persons. There was a possibility that it could 
not hold uniformly to an identical person. There is a possibility that the optical 
information from which all are obtained becomes unstableor an analysis result may 
become unstable since it becomes difficult to appoint an analysis region uniformly. 
[0007]In non-invasion somatometry equipmentgood optical information is gained to 
this invention from a living bodyand it makes it SUBJECT to raise analysis 
accuracy. 
[0008] 

[Means for solving problem]In the non-invasion somatometry equipment with 
which the non-invasion somatometry equipment of this invention is provided with 
the pedestal which lays a tested partthe light source part which supplies light for 
the tested part in which it was laid to a tested part with a wrap cover partand the 
light sensing portion which receives the optical information from a tested partit 
comes to carry out movable support of the light source part at a cover part. 
[0009]HereI hear that it is supported so that the light source part may not be 
supported by the cover part fixed at a cover part as movable support is carried 
outand a light source part can move somewhatand it is. By thisto a different 
tested part little by littleform sticks to each tested part and the optimal location 
and allocation of it becomes possiblerespectively. For this reasonthe optical 
exposure loss to a tested part becomes difficult to generate the stray light 
fewgood optical information is acquiredand measurement accuracy improves. 
[0010]It is constituted and the non-invasion somatometry equipment of this 
invention becomes so that the laid tested part may be held in the both ends by 
the attachment component which consists of elastic members. 
[001 1]The both ends of a tested part are the minds of the part distant from the 
part which acquires optical informationand since the adverse effect to body 
tissuessuch as pressurewill hardly occur in the part which acquires optical 
information if a finger is held in this waythe information about the body tissue and 
blood flow in a natural state can be acquired. 
[0012] 

[Mode for carrying out the inventionjlt is not the organization that separated that 
tested part from the living body including the living body (it is the mammals as a 
good example) as a subject of examination but a living body's plain organizationand 
what is necessary is Just a portion suitable for Measurement Division in the non- 
invasion somatometry equipment of this invention. In the case of Homo sapiensa 
fingeran earlobeetc. are the example. In the case of a rat or a mouseit may be a 
tail. With the biological information to measurethe information about the forms 
(forma sizea numberetc.) of a body tissuethe concentration of a biogenic 



substanceetc. is included. Specificallythey are a size of a blood vesselthe 
concentration (for examplehemoglobina hematocritetc.) of a constituent of 
bloodthe ratio of concentration of a constituent of bloodetc. (for 
exampleoxygenation rates of bloodetc). 

[001 3] Although the analyzing parts (it is also called an analysis unit and an 
analysis device) which analyze the primary detecting element (it is also called a 
detecting unit and a sensing device) which acquires optical information from a 
tested partand the acquired optical information may be constituted in onethis 
equipmentit is preferred to be schismaticaly constituted from a viewpoint of the 
convenience of operation or handling by a primary detecting element and analyzing 
parts. In that caseboth are connected by information transmission meanssuch as a 
connector or a cable. The primary detecting element can have a light source part 
and a light sensing portionand analyzing parts can be equipped with the data 
processing partoutputting partand final controlling element which compute 
biological information. 

[0014]Light sourcessuch as a semiconductor laser (LD)LEDand a halogen lampcan 
be used for a light source partand a living body is irradiated with the light from a 
light source via direct or an optical fiber. It is preferred that a body tissue is 
penetrated as wavelength of the light with which it irradiatesand water absorption 
is in the range which is 600-950 nm which is not large. Since there is a case 
where he would like to change the wavelength of irradiation light according to the 
purpose for Measurement Divisionit is still more preferred that it is a light source 
which can emit the light of different wavelength selectively. 
[0015]Optical elementssuch as a lensand image sensorssuch as CCDcan 
constitute a light sensing portion. In that casethe optical information from a living 
bodyi.e.picture informationis generated by the image sensor. 
[0016]As analyzing partsthe microcomputer which consists of CPUROMRAMand 
an I/O Portor a commercial personal computer can be usedit may have the 
outputting part which outputs the data processing part which computes biological 
information by analyzing an image pickthe final controlling element which inputs 
various data or performs various operationsthe acquired biological informationetc. 
As an outputting partprinterssuch as display devicessuch as CRT and a liquid 
crystal displayand a printercan be usedand a keyboarda ten keya touch keyetc. 
can be used as a final controlling element. 

[001 7]A light source part is provided with the light source which emits lightand the 
pad member which becomes the circumference of a light source from the elastic 
member of the non-translucency by which annular arrangement is carried 
outandas for a pad memberit is preferred to contact a tested part and to have a 
light leakage preventing function to the exterior of illuminant light. In this casethe 
light from a light source is intercepted by the pad memberandoutsidebecomes 
difficult to leak. For this reasonsince the optical exposure loss to a tested part 
decreases and it stops also generating the stray lightgood optical information is 
acquired and measurement accuracy improves. 

[0018]In order to prevent invasion of the light from the outsideit is preferred to 



have a non-translucency component in the installation end of a tested part. 
[OOlQjAs for the luminescent surface side of a light sourceit is preferred to come 
to comprise a transparent member in contact with a tested part. This transparent 
member contacts a tested partlengthens the wrinkle of that portionand raises the 
light incidence efficiency into a tested part. As for the field in contact with the 
tested part of a transparent memberit is preferred to consider it as the face shape 
which contacts a tested part easily. 

[0020]In the both ends from a viewpoint of carrying out stably holding of the 
tested part to a specified positionthe laid tested partit is still more preferred to 
consider it as the elastic member which it can be preferred for it to be constituted 
and to become so that it may hold by the attachment component which consists 
of an elastic member constituted by the form suitable for the form of each tested 
partand can press one attachment component by the point of a tested part. In this 
casesince the portion which is separated from the Measurement Division portion 
which acquires optical information is heldthere is almost no influence on a body 
tissue. The optical information which the attitude control of the tested part is 
carried outand is acquired since stable arrangement is carried out is also 
stabilizedit is easy to conduct analysisand accuracy improves. 
[0021] 

[Working examplel Drawing 1 is an outline view in the measurement state of one 
embodiment of the non-invasion somatometry equipment of this inventionand 
shows the state where the primary detecting element 1 like a mouse was laid in 
the placing part 4 of the analyzing parts 3 like a notebook sized personal computer. 
Drawing 2 is a block diagram of the whole equipment of drawing 1 . It tends to be 
considered as the finger of Homo sapiens who is a living body as a subject of 
examinationand is going to acquire blood informationsuch as hemoglobin 
concentrationas biological information. 

[0022]The connector 7 by the side of the primary detecting element 1 and the 
connector 8 by the side of the analyzing parts 3 are connected mechanistically 
electric againand the living body's 14 optical information (here picture information) 
detected in the primary detecting element 1 is sent to the analyzing parts 3. It is 
also possible to remove the primary detecting element 1 from the placing part 4 of 
the analyzing parts Sin order to obtain the flexibility of measurement or 
handlingand to use it by a connecting cord with a connectorconnecting the primary 
detecting element 1 and the analyzing parts 3. 

[0023]The primary detecting element 1 consists of the cover part 5 which can 
rotate focusing on the axis 27 to the pedestal 6 and the pedestal 6. In this 
examplesince the human finger is set as the detection targetthe cover part 5 is 
formed long and slender along with the longitudinal direction of a finger according 
to finger form. Inside the cover part 5lt has the light source part 1 land has the 
image pick-up part 1 2 as a light sensing portion inside the pedestal 6 which 
counters the light source part 11 on both sides of the finger 14 in between. 
[0024]When measuringthe cover part 5 is opened upthe finger 14 of the subject is 
laid and held to the placing part 15 of the pedestal 6the cover part 5 is closedthe 



placing part 15 is made into a dark room stateit irradiates with light from the 
backside of the finger Hand the transmitted light image of the 2nd joint portion is 
picturized from the venter of a finger. The finger 14 is stably held at the time of 
measurementwithout being pressed in the placing part 15. 

[0025]The analyzing parts 3 consist of the data processing part 2the outputting 
part (liquid crystal display monitor) lOand the final controlling element (two or 
more keys) 9. The loading slot 13 of the memory card which is external storage is 
established in the analyzing parts 3and enternal memory of the measurement 
information etc. can be carried out. 

[0026]The substance of the data processing part 2 of the analyzing parts 3 is a 
computer provided with CPU and a memory. 

The analysis region setting up function which sets up a predetermined blood 
vessel part as an analysis region to the picture of the field containing the blood 
vessel of the finger 14 obtained by the image pick-up part 12The concentration 
profile extract function which extracts the concentration distribution of the blood 
vessel portion in an analysis region as a concentration profileThe quantification 
function which changes a fixed quantity of a concentration profile's extracted 
morphological featuresit has a calculation function etc. which calculate biological 
informationsuch as a blood vessel size and blood component densitybased on the 
characteristic quantity which turned in fixed quantity (** [ the international 
gazette stand WO 97/No. 24066 gazette and WO 99/No. 00053 gazette were 
referred to in detail ]). 

[0027]A front view of the primary detecting element 1 in the state where drawing 
3_closed the cover part 5and drawing 4 are the samea top view and drawing 5 are 
the sameand it is a side view. Drawing 6 is a sectional side elevation in the state 
where the cover part 5 was opened. 

[0028]In the rear half of the upper surface of the pedestal 6the side wall parts 20 
and 21 of a couple are set up in parallel with the sideand the inside of a side wall 
part (between side wall parts) is used as the placing part 1 5 which lays one finger. 
Other fingers are laid in each-side-walls part exterior. A part for an upper opening 
of the side wall parts 20 and 21 is covered with the cover part 5and the placing 
part 15 is dark-room-ized. The rectangular transparent sheet 25 is formed in the 
placing part 15and the 2nd joint portion of a finger located in the transparent 
sheet 25 upper part is picturized in the image pick-up part 12 arranged at 
transparent sheet 25 lower part. The tubed part 26 which hung in order to keep an 
unnecessary light from the outside from entering into the image pick-up part 12 as 
much as possible is formed in the transparent sheet 25 bottom. 
[0029]The component 22 is formed in the transverse-plane side of the side wall 
parts 20 and 21 and the component 23 is formed in the transverse-plane side of 
the cover part 5. The component 22 is formed in U character-like form so that the 
form of the venter of the root of the finger 14 may be suited. Any components 22 
and 23 consist of an elastic member of non-translucencyand specifically consist of 
black chloroprene rubber. It carries out the work as a shielding member which 



intercepts the light from the outside while it works as an attachment component 
which supports and positions the venter of the root of a fingerwhen the 
component 22 lays a finger in the placing part 15. The component 23 carries out 
the work as a shielding member which intercepts the light from the outside while 
working as an attachment component which contacts along with the backside of 
the root of the finger laid in the placing part 15. That isas shown in drawing 3 the 
components 22 and 23 have prevented invasion of the light from the outside to 
into the placing part 15 while holding a finger from the both sides of a venter and a 
backside. 

[0030]It is formed in the form which suited the portion which it sees from a 
transverse plane and the tip of the finger 14 in the inner part of the placing part 
15 reaches at the form of the tip venter of a fingerand has the elastic member 24 
of the push button type which will be cratered if it presses by predetermined 
power. Drawing 7 is the figure which looked at the elastic member 24 from the 
transverse-plane side. It serves to carry out the attitude control of the finger 14 
laid while carrying out maintenance of fingertip one endand positioning by laying a 
finger in the placing part 15 and pushing this component 24 at a fingertip end so 
that it may be suitable for measurement. For this reasonpressure of a blood vessel 
is not generatedeither. 

[0031]Thussince a finger is held in two pointsthe root of the finger which is 
separated from the 2nd joint of the finger which acquires optical informationand a 
tipthere is almost no adverse effect to the body tissue of the 2nd joint portionand 
the body tissue in a natural state and the information on a blood flow can be 
acquired in the image pick-up part 1 2. 

[0032]The figure with which drawing 8 looked at the light source part 1 1 from the 
transverse-plane sideand drawing 9 are the figures which looked at the light 
source part 1 1 from the undersurface side. Inside the cover part Sit has the light 
source part 1 1 so that light can be supplied to the finger on a placing partwhen 
the cover part 5 is closed. The light source part 1 1 comprises the attachment 
component 32 holding the light sources 30 and 31 the pad member 33 which 
surround the circumference of the light sources 30 and 31 annularlyand the 
attachment component 34 holding these components. As for the prescribed angle 
degreethe light sources 30 and 31 are leaned in the direction which is arranged 
along with the longitudinal direction of the cover part 5and faces a luminescent 
surface mutually. The pad member 33 consists of an elastic member of non- 
translucencyand is using black chloroprene rubber here. The cap members 35 and 
36 which consist of a transparent member made from a transparent acrylic which 
covers each luminescent surface and functions also as a condenser are inserted in 
the light sources 30 and 31. The outside surface of the cap members 35 and 36 is 
a flat surface of the prescribed area here. These cap members 35 and 36 also take 
into consideration the safety on electricthermalor the mechanism to a fingerand 
are provided. 

[0033]although the form of a finger changes little by little with peoplethe light 
source part 1 1 can carry out adhesion arrangement properly to each one of fingers 



— as — fixed — coming out — there is nothing and it is supported by the cover 
part in movable. 37 is a tabular support component supported by the axis 38 
pivotable to the cover part 5 in a one end part. The light source part 1 1 is 
supported by the axis 39 in the other end of the support component 38enabling 
free rotation. The coil spring 40 is wound around the axis 38and the support 
component 37 is counterclockwise energized in drawing 6 (if the power of pushing 
the light source part 1 1 actsthe light source part 1 1 is movable to the cover part 5 
inside). 

[0034] Drawing 10 is a sectional side elevation of the light source part 1 1 at the 
time of measurement. A light source part by having the flexibility of the arrow A 
and the direction of B in the vertical plane which contains the longitudinal 
direction of a finger by biaxial [ 38 and 39 ]The cap members 35 and 36 of the light 
source part 1 1 contact the back also to the finger of which subjectand adhesion 
arrangement will be carried outthe wrinkle of a finger is lengthened in the 
portionand irradiation light enters into the inside of a finger without optical lossand 
illuminates the 2nd joint portion. The surface 28 by the side of luminescence of 
the attachment component 32 of the light sources 30 and 31 consisted of the 
silver and whites which are easy to reflect light. For this reasonsince it was 
reflected in that reflector 28 and the light which was emitted from the light source 
and has once been reflected in the skin surface of a finger was again irradiated by 
the fingerthe optical irradiation efficiency over a finger was able to be raised 
further. 

[0035]On the other handthe pad member 33 is also stuck to a finger. Since the 
pad member 33 was made into the form suitable for finger formthe light from the 
light sources 30 and 31 cannot leak to the pad member 33 exterior easily. Light is 
intercepted by the both-sides extensions 41 and 42 of the pad member 33 turning 
around the side of a finger especially. The light which does not penetrate the 
finger of what was emitted by this from the light sourcei.e.the stray light which 
turn around the outside of a finger and reaches the image pick-up part 12was able 
to be decreased remarkablyand the clear blood vessel picture was able to be 
acquired. Although the light which does not penetrate a finger was a major factor 
which degrades picture information as compared with the light which passed the 
finger since it is powerfulgenerating of this stray light was able to be lost. 
[0036] 

[Effect of the Invention]Since it comes to carry out movable support of the light 
source part at a cover partform suits each tested part to a different tested part 
little by littlerespectivelyand the non-invasion somatometry equipment of this 
invention is arranged properly. For this reasonthe optical exposure loss to a tested 
part becomes difficult to generate the stray light fewgood optical information is 
acquiredand measurement accuracy improves. 

[0037]When a light source part is provided with the light source which emits 
iightand the pad member which becomes the circumference of a light source from 
the elastic member of the non-translucency by which annular arrangement is 
carried out and operates that pad member as leakage prevention to the exterior of 



illuminant lightin this casethe light from a light source is intercepted by the pad 
memberandoutsidebecomes difficult to leak. For this reasonsince the optical 
exposure loss to a tested part decreases and it stops also generating the stray 
lightgood optical information is acquired and measurement accuracy improves. 
When it has a non-translucency component in the installation end of a tested 
partthe optical invasion from the outside can be prevented and it is still more 
desirable. 

[0038]The luminescent surface side of a light source is constituted from a 
transparent member in contact with a tested partcasethis transparent member 
can contact a tested partand can lengthen the wrinkle on the tested part surface 
in that portionand the optical irradiation efficiency into a tested part can be raised. 
[0039]Since it is constituted and the non-invasion somatometry equipment of this 
invention becomes so that it may hold in the both ends of a tested part by the 
attachment component which consists of elastic membersA finger can be held in 
the part distant from the part which acquires optical informationthere is almost no 
adverse effect to body tissuessuch as pressureand the body tissue in a natural 
state and the information on a blood flow can be acquired. 

[0040]When using one attachment component as the elastic member which can be 
pressed by the point of a tested partthe attitude control of the tested part is 
carried outthe optical information acquired since stable arrangement is carried out 
is also stabilizedand since it is easy to conduct analysisa still more desirable result 
can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing the appearance of the embodiment of 
this invention. 

[Drawing 2] It is a block diagram of the embodiment of this invention. 

[Drawing 3] It is a front view of the primary detecting element of the embodiment 

of this invention. 

[Drawing 4] It is a top view of the primary detecting element of the embodiment of 
this invention. 

[Drawing 5] It is a side view of the primary detecting element of the embodiment of 
this invention. 

[Drawing 6] It is a sectional side elevation of the primary detecting element of the 
embodiment of this invention. 

[Drawing 7] It is the figure which looked at the elastic member of the fingertip from 
the transverse-plane side. 

[Drawing 8] It is the figure which looked at the light source part from the 
transverse-plane side. 

[Drawing 9] It is the figure which looked at the light source part from the 
undersurface side. 



[Drawing 10] It is a sectional side elevation of a light source part. 
[Explanations of letters or numerals] 

1 Primary detecting element 

2 Data processing part 

3 Analyzing parts 

5 Arm part 

6 Pedestal 

9 Final controlling element 

10 Outputting part 

1 1 Light source part 

12 Image pick-up part 

14 A human finger 

15 Placing part 

22 and 23 Attachment component (shielding member) 
24 Attachment component 
30 and 31 Light source 
33 Pad member 
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TS^eoKSaJI 5i::««^#£0*Sl 4*|g{lL«Jt 

u *K-gB5*Eai:T«Ba5i s^msttjitcu js 

[0 0 2 5] m^n^3itT-^mm^2^ tatiS^ 

□ 1 3ij«iftlt6ti38^1t«»*^a5eifr*2:.tfl«T'* 

[0 0 2 61 »*)TgP3©x— SJjlQSaJ2©||i*(±. CP 
U. :><tg*fll^«=l>fcfa-4tT'Sy. H[«SS1 2lc 

J; y me>nrc^ i 4 ©iiQg^#trfiJsE©iii#tc5«f LTm 

tg. ^*^k^^^/i:1#^i![«^^:S^^^TJ^am^J■^•^Jla•;«^^^ 
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mL<it. ISKliiffi^W0 9 7/24Q66#iiffi^ 
W09 9/0 0 0 5 3^^««#Sa*-nfcL) , 

1 oDiEffiEi, 04ttiiii;<¥®Eix E5t±im:<fly 
®ET'«So E 6 {i*/\*-SB 5 ^miftcvmiz^if^m 

to 0 2 8] S^6 0±E<D^5i|i^^^^^i#Mi:¥^^W 
lc->!^C0i|iJMaJ2 0.2 1 ti^iLBttl. ^©ffliJMSJrtgB 
(fiPJBgPOia) 38«-*®*g*«1ir«tt1Eg|51 5tL.T 

95 2 0. 2 1 <D±g|5|}||PgPi^(±*/<-gP5lCj:*jat) 

©3l^ffi2 5*':igt:J-6ti. 518^*52 5 ±:&lcteSr^*i 

2 BagpgU^J^i^B^tg 2 5 T:^1::BHM* tifcffi^gp 1 

[0 0 2 9] ffliJMa5 2 0.2 1 <DiEmmiCiiim2 2tf: 
Tt^:5„ g|Jtt2 2liffil 4©ffi7L©ffifflim$ttte^3J; 

3u?ttJKtt(cfK^*ti7t^So t^■rn®gB*^2 2. 2 

pp^^uvj-Ajb^s^^o gm2 2tiesa5i si^m^ 

tit LTflD«**-rs„ sw* 2 3 (iiBBSE 1 5 ices* 

**r*o ■r^fc-6E3{c5^r«J:3f::8P**2 2. 2 3tt 

Bg|3 1 5 |^'\©7t©'fIA^PI± LTt^.So 
[0 0 3 0] iESA^SMTKagPI SCDll^D. Jgl 4CD 

iC©3lttSP«2 4A^<i7L6nTC^;5« HI 7 t±5ittgB« 2 
4«IEffi<16^6^fcET-S«c KS8P1 StcJg^lBgL 
*t5fe«T z: ODgP** 2 4 =&ff-r <!: T4i5tSSf y«^«Jf S0= 

ffiBi^ift^-rs.t.t'fct^tEE^n/cJii A^m^\.zm.r 

[0 0 3 1] c:©J;-5lcjt^lf$g^^#;5.Jg(Dm2^fi56- 

7\ m2llllf5fflJi}-<D^i*ffllt^©MRWi«<!:A.ifS:< 
a«a?1 2T-g«SttffiT'©^f*ffl»-^Jla3S®1t«*fi 

[0 0 3 2] El8l±i^2Sg|51 1 ^lESffliJA^Smfclil. HI 
9tt)tiRgpi 1 «Tffiffll3t>^6^fcHT-a&So 3ie»gB1 1 



7tjg3 0. 3 1 ^«}t-ri.«J§gPW3 2^:^513 0. 3 

*^*«^t■r««lfS»^3 4t6^6«l^^tlTt^5o j^s 

3 0.31 t±*y^-955©S#:^(p]lC5tJoTS3S*nSI 

/t-y K»W 3 3 «#^ai3ttt<D?l148C**<)^S^ y . C C T- 

tiUfero-J'PPrUVJA^^SffiLTl^So iti®3 0. 
3 1 lcliS|g3t®^at^«7tUVXi:LTt.«tg-rS)l 

3 6 *i«««>6tlTU''«o + + *y 3 5. 36 (D^ffi 

^ y :^gi5*^ 3 5. 36 fm^^tm. 

[0 0 3 3] |ga)fl5ttliAlc<t-pT'J>L-r'oM^*6\ 

So 3 7tt-«liSlCi5l^TW3 8tCj;U*M-g|!5tc35f 

1 t±^©5£*#a5**3 8®fteSs6a5^cfcl^TlA3 9lCj:»J|Hl 
«gatc3£jt*n5o •!l3 8fCttzl-r/U/^:*.4 0A^#6^ 

ns^JtsP** 3 7 liiii 6 tcfcu^TSBtit:&iRi{cfTf^* 
(3tiia5 1 1 «j¥-r^#'fpffl-rn(«3tiggp 1 1 
/^-aiJ5rtfliy'^5^i!)T*5) o 

[0 0 3 4] g!1 0(iSiJ:^B^tcfctt?.itaigP1 1 (DffiiJBf 
SIHT-SSo 3h5asa5(i2$43 8. 3 9lC<fcy*g<DS#73 

#ociic<ty. %msi^ 1<D+-vy:^8W*3 S. 3 6 

s-n. B5l^3^^i3^ffi^t«:<^g®l>3g?^cAS^Lm2rafi!5gp 

^J^BBB^r^o *6fc. 3^513 0. 3 1<^«JtaJ«3 2 

cD^7tffiij©«s 2 8 L^-n^igfe^efeT-*i 

^Lfco Z.a>tzlsb. — M. 3^jBA^6!ll«*+lTJg®jffiJ» 
«iiiT'SW*nT3Rfc3t36i«-?-©S»iB2 8T'S«*3-n» 

[0 0 3 51 —y5. fi-y Kgp«3 3t,micffis-r«o /\° 

•> Fm^3 2itt^mm^'^oJ^mt LtcCDT^tm^ o. 

3 1 f''=>cr)m±/i'y Kg|5*^3 3^^^•a5^^jit^^c<u^ i|# 
fliMSSP4 1. 4 2ltJ:^T)iBiLTt^*o ctDCttc 

to-6jg©^^ffiij^iH]oTis«a5i iicmmt^mtft^mL 

< C <!: fl^T'*. ^W^Jl[l«®«!*?S5 C t tJJ 

[0 0 3 6] 
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[0 0 3 7] 3tiggP6\ 3t«-«r«3tjS<!:. «3S©J11H 

[0 0 3 8] Sfc. ^-Igdi^^SffiiJ^. «:^a5&lCi$fet 
[0 0 3 9] Sfcs :«:%P^<9il€fl^{»tHI9$liE». » 

[0 0 4 0] -:&<D«*#g|3***. «^g|5fitfiD3ti5regPleJ: 



[0 1 1 z:(om^(Dmmm<D9[m^mrmim-v&^. 

[1212] c:ro^B^<DllS615!l©:?~P-v-?l21T-fe?>c 
[El 3] ^:<D¥tBn(Ommm(Oilktii^(OiEmWiZ'^^o 
[H4] 2:®^0^£DllfflfilJ<7)«ltliSC©¥ffiET-»*<. 

[El 5 ] ai^m(Dmmmco^iii^commmi:-s,^o 

[1217] Ji^<7)3*14g|5«^iESffliJ6^Smfcll7-S«o 

[1219] ^ilgi5^TS#J6^6mrtElT-*«o 
[El 0] ^5SgiJ£Dfl!lBr®0T**o 
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